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ABSTRACT 

PURPOSE: To improve safety and compatibility with a living body, and enable 
long-term use by forming a part in which a catheter main body contacts with 
at least generation out of a material excellent in compatibility with a 
living body. 

CONSTITUTION: An intra-aperitoneal indwelling catheter 1 is composed of a 
catheter main body 10 formed of a indwelling part 2 to be detained in the 
abdominal cavity, an extending part 4 to be extended outside of the 
abdominal cavity and an intermediate part 3 and a passage arranged in the 
catheter main body 10. A part contacting with at least a living body is 
processed so as to be excellent in compatibility with a living body. 
Therefore, it is formed by using thermoplastic f luoroelastomer excellent in 
compatibility with a living body as a catheter raw material. A first cuff 6 
composed of dacron nonwoven fabric is arranged in a base part of an 
abdominal cavity part, and a second cuff 7 is also arranged in the 
intermediate part direction of a catheter. After it is heated in a vacuum, 
hot water treatment is performed, and it is also cleaned by a water-organic 
solvent mixed solvent, and a residue in a catheter raw material is removed, 
and compatibility with a living body is improved. 



?ss an,pn=(jp 4834640 or jp 38034640) 



52 0 AN=JP 4834640 

53 0 AN=JP 38034640 

54 0 PN=JP 4834640 

55 0 PN=JP 38034640 

56 0 AN,PN=(JP 4834640 OR JP 38034640) 



14dec01 13:33:43 User015070 Session D7019.3 
Sub account: TAIYO50 . OOIAPC-CSP 
$26.93 Estimated total session cost 0.990 DialUnits 

### Status: Signed Off. (6 minutes) 



4 



Searching PA J 1/2 ^-V 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 08-26661 6 

(43)Date of publication of application : 15.10.1996 



(SDlritCL A61L 29/00 

A61M 1/28 



(21) Application number : 07-075527 (71)Applicant : TERUMO CORP 

(22) Date of filing : 31 .03.1 995 (72)Inventor : TSUKAMOTO HIDEKI 

TERAMURAWATARU 
OSAKI KENICHI 
SASAKI MASATOMI 



(54) INTRA-APERTTONEAL INDWELUNG CATHETER 

(57)Abstract: 

PURPOSE: To improve safety and compatibility with a living 
body, and enable long-term use by forming a part in which a 
catheter main body contacts with at least generation out of 
a material excellent in compatibility with a living body. 
CONSTITUTION: An intra-aperitoneal indwelling catheter 1 
is composed of a catheter main body 10 formed of a 
indwelling part 2 to be detained in the abdominal cavity, an 
extending part 4 to be extended outside of the abdominal 
cavity and an intermediate part 3 and a passage arranged in 
the catheter main body 10. A part contacting with at least a 
living body is processed so as to be excellent in 
compatibility with a living body. Therefore, it is formed by 
using thermoplastic fluoroelastomer excellent in 
compatibility with a living body as a catheter raw material. A 
first cuff 6 composed of dacron nonwoven fabric is arranged 
in a base part of an abdominal cavity part, and a second cuff 
7 is also arranged in the intermediate part direction of a 
catheter. After it is heated in a vacuum, hot water 
treatment is performed, and it is also cleaned by a water- 
organic solvent mixed solvent, and a residue in a catheter raw material is removed, and 
compatibility with a living body is improved. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An intraperitoneal indwelling catheter which is an intraperitoneal indwelling catheter which 
has a main part of a catheter which consists of the detention section detained in intraperitoneal, the 
extension section which extends out of an abdominal wall, and this detention section and pars 
intermedia between these extension sections, and a path established in this main part of a catheter, 
and is characterized by forming a portion of a main part of a catheter which touches a living body at 
least by member which is excellent in biocompatibility. 

[Claim 2] An intraperitoneal indwelling catheter according to claim 1 whose member which is 
excellent in said biocompatibility is a fluorine elastomer. 

[Claim 3] An intraperitoneal indwelling catheter according to claim 1 from which a product which a 
member which is excellent in said biocompatibility carried out radiation-induced crosslinking of the 
thermoplastic fluorine elastomer, and produced according to this bridge formation is removed. 
[Claim 4] An intraperitoneal indwelling catheter according to claim 3 whose removal methods of a 
product by said radiation-induced crosslinking are vacuum heating, washing with a water-organic 
solvent mixed solvent and/or hot water processings, or such combination. 

[Claim 5] An intraperitoneal indwelling catheter according to claim 3 whose removal methods of a 
product by said radiation-induced crosslinking are vacuum heating and/or hot water processing. 
[Claim 6] An intraperitoneal indwelling catheter according to claim 3 which a removal method of a 
product by said radiation-induced crosslinking carries out vacuum heating, carries out once [ at 
least ] combining the post heating water treatment and washing with a water-organic solvent mixed 
solvent, and performs the post heating water treatment. 

[Claim 7] An intraperitoneal indwelling catheter according to claim 4 or 6 which is the mixed solvent 
of at least one organic solvent and water which are chosen from a group which said water-organic 
solvent mixed solvent becomes from an acetonitrile. an acetone, a tetrahydrofuran, dioxane, 
dimethyl sulfoxide, and ethanol. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the intraperitoneal indwelling catheter used in order 
to detain in intraperitoneal and to carry out notes discharge of the dialysing fluid mainly in a 
peritoneal dialysis method. It is related with the intraperitoneal indwelling catheter which was 
excellent in biocompatibility as medical-application polymeric materials especially. 
[0002] 

[Description of the Prior Art] Dialysis is performed for the purpose of removal of urine poison, such 
as water which mainly executed a part of kidney function by proxy, and was accumulated in the 
inside of the body, and a urea, a creatinine. And in many cases, the therapy by the hemodialysis 
therapy is performed, but since it is a therapy under the monitor of special equipment, the burden 
which is obliged to two - three going to hospital regularly per week, and one therapy also requires 
for 4-5 hours, a patient, or its family is large, and serves as big hindrance of social rehabilitation of 
a patient. 

[0003] On the other hand, a peritoneal dialysis therapy makes the time constraint to a patient 
mitigate, and since it is a cure which made social rehabilitation possible, the number of patients 
which undergoes this therapy is increasing it. In this peritoneal dialysis therapy, dialysing fluid 
(dialysis perfusate) is poured in into the peritoneum, and after carrying out fixed time amount 
progress, the technique of discharging the effluent of dialysing fluid out of the abdominal cavity is 
made. And impregnation of such dialysing fluid and discharge of an effluent are performed by the 
intraperitoneal indwelling catheter currently detained in intraperitoneal, and the dialysing fluid 
switching system connected to this catheter. 

[0004] Conventionally, the cuff member which an intraperitoneal indwelling catheter consists of a 
path of the main part of a catheter which consists of the detention section detained in 
intraperitoneal, the extension section which extends out of an abdominal wall, and the detention 
section and the pars intermedia between the extension sections, and the main part of a catheter, 
and becomes two by the side of the detention section of pars intermedia and the extension section 
from the nonwoven fabric made from dacron etc. was prepared. And suture immobilization of the 1st 
cuff prepared in the detention section side of pars intermedia was carried out at the peritoneum, the 
2nd cuff prepared in the extension section side was located in subcutaneous tissue, and the 
catheter was transplanted to the patient. In this case, in order to prevent that the moisture 
containing bacteria, such as sweat and bacteria, invades from the endermic section of the catheter 
in the dialysing fluid impregnation and exhaust port, and abdominal wall of the extension section of a 
catheter, dialysing fluid impregnation and the exhaust port of the extension section needed to be 
placed upside down, and the patient needed to be made to transplant a catheter. 
[0005] However, since the above-mentioned catheter was formed in the shape of a straight line, it 
was difficult the catheter to place dialysing fluid impregnation and an exhaust port upside down, and 
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to detain a catheter by the recuperability of a catheter. Moreover, it was also difficult to proliferate 
a body tissue in a cuff member and to fix a catheter by this. Furthermore, the so-called down 
growth to which epidermis enters inside along with a catheter since a body tissue carries out foreign 
matter recognition of the catheter and a body tissue does not stick with a catheter when a catheter 
is transplanted to a patient (Down Growth) There was a problem that it was generated, if down 
growth becomes deep, disinfection will not be prudent and the bacterial route of infection will be 
formed — ******** — skin inflammations — as a result, it may cause to peritonitis and has been a 
problem. 

[0006] Then, the swan neck mold catheter ("Swan Neck" is the registered trademark of ACCURATE 
SURGICAL INSTRUMENT) which carried out crookedness formation of the pars intermedia 
(hypodermically tunnel section) of a catheter beforehand inverted-L-shaped is developed and used 
widely. This intraperitoneal indwelling catheter made it possible to place dialysing fluid impregnation 
and the exhaust port of the extension section upside down, and to transplant it to a patient. 
However, also in this catheter, the cuff member which consists of a nonwoven fabric made from 
dacron etc. as the 2nd cuff was used, and when a catheter is transplanted to a patient, it 
predetermined-length-separated from the endermic section of a catheter, and is arranged. For this 
reason, it is difficult to cluster the body tissue near the endermic section of a catheter in the 
perimeter of a catheter, and there was a possibility that down growth might become deep. For this 
reason, it was difficult to prevent completely that bacteria trespass upon the inside of the body from 
the endermic section of the catheter in an abdominal wall. 

[0007] On the other hand, although silicone is generally used as medical-application polymeric 
materials, such as a catheter, when it embeds in the living body over a long period of time, a close- 
up of the problem and the problem that a lipid in the living body decomposes further on clinical 
[ based on the fiber nature capsule made into the perimeter ] is taken recently, and they are no 
longer used as a long-term embedding material, dialysis meeting magazine 26(1 ):43- although 
silicone is used also in the intraperitoneal indwelling catheter as indicated in 47 and 1993, in long- 
term use, white upheaval will be accepted in a catheter in CARD history five years, or a pinhole is 
generated and the problem from which the qualitative gestalt-change of a liquid spill being seen etc. 
arises is pointed out 

[0008] When it embeds to a living body with the material excellent in chemical resistance, solvent 
resistance, and oilproof. a fluororesin shows stability over a long period of time, and there is little 
decomposition. Furthermore, use is expected as a medical high polymer with the feature that it can 
carry out fabrication like common thermoplastics although a thermoplastic fluorine elastomer shows 
rubber elasticity in ordinary temperature. However, in order to raise stress-proof destruction nature 
and an elevated-temperature property, it is necessary to perform bridge formation by radiation. 
Bridge formation by this radiation is performed from that presentation using generation of double 
association by the desorption of HF (hydrogen fluoride). For this reason, when generated HF remains 
in a thermoplastic fluorine elastomer and uses as a medical supply, the effect on safety and a living 
body poses a problem. 
[0009] 

[Problem(s) to be Solved by the Invention] When the purpose of this invention carries out radiation- 
induced crosslinking of the intraperitoneal indwelling catheter which consists of members which are 
excellent in biocompatibility, such as a fluorine elastomer, and the catheter which consists of a 
thermoplastic fluorine elastomer especially, it removes HF which remains in an elastomer, safety is 
highly excellent in biocompatibility, and it is to offer the intraperitoneal indwelling catheter in which 
prolonged use is possible. 
[0010] 

[Means for Solving the Problem] The above-mentioned technical problem washes as follows a 
thermoplastic fluorine elastomer by which radiation-induced crosslinking was carried out, and is 
solved by making the residue in a material remove. 
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[001 1] a thermoplastic fluorine elastomer which performed radiation-induced crosslinking — vacuum 
heating — carrying out — and — or a water-organic solvent mixed solvent — washing — and — or 
hot water processing is carried out. bridge. formation specifically according to gamma irradiation 
under deoxidation — it is a mixing ratio 95 / 5 - 5/95 about a thermoplastic fluorine elastomer 
which constructed the bridge by 0.5 - 5Mrad preferably, and after a water-organic solvent mixed 
solvent of the amount of five to 30 times performing reflux for 50-100 degrees C, 30 minutes - 4 
hours, and a mixed solvent's washing several times and performing a vacuum drying, water of an 
amount performs autoclave processing five to 20 times for 50-130 degrees C, 10 minutes - 2 hours, 
this actuation of a series of — 1 time — or it carries out two or more times. 
[0012] An organic solvent used here has an acetonitrile, an acetone, a tetrahydrofuran, dioxane, 
dimethyl sulfoxide, and desirable ethanol. 

[0013] A catheter of this invention does not ask the configuration or structure that what is 
necessary is just what is processed so that a portion which touches the living body at least may 
explain below and it may excel in biocompatibility. A main part of a catheter is formed by fluorine 
elastomer whose catheter of this invention is a fluororesin which has rubber elasticity preferably, 
especially thermoplastic fluorine elastomer. A thermoplastic fluorine elastomer is also called a 
thermoplastic fluororesin, it is developed so that elasticity may be given to thermoplastics 
containing fluorine, and a product is built with thermoplastics by the fabricating method with 
sufficient production efficiency, such as injection molding and extrusion molding. Specifically, trade 
name DAIERU thermoplastic (Daikin Industries [, LTD. ], LTD. make) etc. is mentioned. This 
invention fabricates a catheter of a well-known configuration of a configuration later mentioned 
using a thermoplastic fluorine elastomer, or others. Then, a bridge is constructed by irradiating 
radiation in order to raise stress-proof destruction nature and an elevated-temperature property. 
Bridge formation irradiates radiation by exposure 0.5 - 5Mrad by vacuum lower deoxygenation under 
an inert atmosphere. HF ****s by this exposure, double association generates, and stress-proof 
destruction nature and an elevated-temperature property improve. However, HF from which it was 
desorbed will remain in an elastomer. In this invention, independent or HF which combined and 
generated 1 time or a multiple-times line in an elastomer is removed for the following processings. 
[0014] 1) Process a catheter at 40-150 degrees C for 30 minutes - 4 hours under a vacuum of the 
vacuum heating degree of vacuum 1 - 76cmHg. If it processes on condition that this range, a certain 
amount of deHF will become possible, without using a washing solvent. Moreover, if a washing 
production process is further performed following vacuum heating, a production process and time 
amount can be shortened. When combining a production process, it is desirable to perform vacuum 
heating first 

[0015] 2) Process a hot water processing catheter with 50-100-degree C hot water for 10 minutes 
to 2 hours. At this time, that [ amount's of water ] of **** for the amounts of five to 20 times of 
thermoplastic fluorine elastomer weight is desirable. Churning etc. may be performed although hot 
water processing is performed by being immersed in hot water. When combining a production 
process, a production process washed with a water-organic solvent mixed solvent which will 
continue if it carries out before a production process washed with a water-organic solvent mixed 
solvent can be performed efficiently. 
[0016] 3) A water-organic solvent mixed solvent washes. 

An acetonitrile, an acetone, a tetrahydrofuran, dioxane, dimethyl sulfoxide, ethanol, or such mixture 
of an organic solvent to be used are desirable. As for a mixing ratio of water and an organic solvent, 
it is desirable that it is 95 / 5 - 5/95. This water-organic solvent mixed solvent has that desirable of 
**** for the amounts of five to 30 times of weight of a thermoplastic fluorine elastomer. That is 
because swelling of the thermoplastic fluorine elastomer is carried out with a water-organic solvent 
mixed solvent and HF can be removed. An organic solvent is removable if hot water processing is 
performed after this production process. It is desirable that washing temperature in a water-organic 
solvent mixed solvent is 50-100 degrees C, and washing time amount is 30 minutes - 4 hours. As 
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for washing, it is desirable to process, to clean a catheter ultrasonically or to spray it as mechanical 
agitation and a jet blast into a mixed solvent, etc. [ immerse ] 

[001 7] As for 1 vacuum heating explained above, 2 hot-water processing, and processing of washing 
with a 3 water-organic solvent mixed solvent it is desirable to carry out by combining as follows. It 
is desirable to perform it 1 to 30 times, using this combination as 1 time. 

Combination of washing and 2 hot-water processing with a vacuum heating and 1 vacuum heating +3 
water-organic solvent mixed solvent 1 ) Multiple times, 1 ) Vacuum heating +2 hot-water processing 
and 1 vacuum heating +2 hot-water processing Multiple times, 1) With a vacuum heating +2 hot- 
water processing +3 water-organic solvent mixed solvent, washing +2 hot-water processing, 1) 
Vacuum heating +2 hot-water processing with a multiple-times +3 water-organic solvent mixed 
solvent Washing +2 hot-water processing. 1 ) Combination of washing and 2 hot-water processing 
with a vacuum heating +2 hot-water processing +3 watei^organic solvent mixed solvent Multiple 
times, 1) What does not perform 1 vacuum heat-treatment which begins combination of washing and 
2 hot-water processing for vacuum heating +2 hot-water processing by washing and these 
combination processings with a multiple-times +3 water-organic solvent mixed solvent at multiple 
times and a 1 vacuum heating +3 water^organic solvent mixed solvent. 

[0018] Hereafter, with reference to an accompanying drawing, an intraperitoneal indwelling catheter 
concerning a suitable example of this invention is explained concretely. Drawing 1 is the whole 
intraperitoneal indwelling catheter side elevation showing one example with suitable this invention, 
and drawing 2 is an A-A line cross section in drawing 1 . 

[0019] In a peritoneal dialysis method, the intraperitoneal indwelling catheter 1 of this invention is 
used as exchange passage of the dialysing fluid, in case technique of discharging an effluent of 
dialysing fluid out of the abdominal cavity is performed after pouring dialysing fluid into 
intraperitoneal and carrying out fixed time amount progress. Namely, while making intraperitoneal 
[ of a patient ] penetrate an abdominal wall, inserting a point of this intraperitoneal indwelling 
catheter 1 and detaining a point of this intraperitoneal indwelling catheter 1 in intraperitoneal, 
maintaining the condition of having made the end face section of the intraperitoneal indwelling 
catheter 1 extending out of an abdominal wall, a patient leads everyday life and exchanges dialysing 
fluid through this intraperitoneal indwelling catheter 1 for every fixed time amount 
[0020] This intraperitoneal indwelling catheter 1 has the main part 10 of a catheter which consists 
of the detention section 2 detained in intraperitoneal, the extension section 4 which extends out of 
an abdominal wall, and the detention section 2 and the pars intermedia 3 between the extension 
sections 4. and the path 1 1 established in the main part 10 of a catheter, and it is processed so that 
a portion which touches that living body at least may be excellent in biocompatibility. 
[0021] The main part 10 of a catheter is a tubular object a tip side inserted in intraperitoneal serves 
as the detention section 2, and a end face side which extends out of an abdominal wall serves as 
the extension section 4. Moreover, it is pars intermedia 3 between the detention section 2 and the 
extension section 4. And pars intermedia 3 forms a hypodermically tunnel between intraperitoneal 
and the outside of an abdominal wall by path of the main part 10 of a catheter. 
[0022] And it has the slot 23 which the opening 21 of a path 1 1 is formed at a tip of the detention 
section 2 towards shaft orientations of the main part 10 of a catheter, and met an outside surface 
of the detention section 2 at shaft orientations, and the side hole 22 drilled in a pars basilaris ossis 
occipitalis of a slot 23. As shown in drawing 2 . in a cross-sectional view, this side hole 22 is formed 
in a hoop direction by four regular intervals, and is arranged at equal intervals on a straight line 
parallel to a shaft of the main part 10 of a catheter. Dialysing fluid is exchanged through a opening 
21 and two or more side holes 22. 

[0023] Moreover, of formation of a slot 23, it becomes heavy-gage between a slot 23 and a slot 23, 
and heights 9 are formed. Thus, since area with an intraperitoneal wall which contacts becomes 
large, two or more heights 9 which it comes to form have little effect which a pressure given when 
an intraperitoneal wall is contacted is distributed, and it has on the inside of the body. Moreover, it 
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has projected from a tip of the detention section 2, the tip 92 is formed in the shape of a circle, and 
the tip 92 of heights 9 serves as a configuration which contacts an intraperitoneal wall and the 
Douglas ** and is not damaged. By forming this tip 92. when the detention section 2 contacts the 
Douglas located in intraperitoneal lowest place, it is secured, without blockading the opening 21 
of a path (henceforth a "lumen") 1 1 . 

[0024] In addition, there are a method of forming a heavy-gage shell by extrusion molding, deleting 
an outside surface after that as a method of forming such heavy-gage and broad heights 9, for 
example, and forming a slot 23, a method using a die which forms heights 9 at the time of extrusion 
molding, etc. After fabricating a tube with which heights 9 were formed over an overall length at the 
time of extrusion molding when heights 9 were formed by method using a die which forms heights 9, 
a method of making the slot 23 which was able to do only predetermined length by formation of 
heights 9 buried, or shaving off heights 9 only for predetermined length is. Moreover, even when 
heights 9 are formed by which method, improvement in reinforcement can be aimed at by forming 
the connection section 91 which filled a slot 23 at intervals of predetermined, and was formed, and 
connecting the adjoining heights 9. 

[0025] Moreover, although the detention section 2 (or tip of the detention section 2) may be formed 
independently and you may make it connect with pars intermedia 3 and the extension section 4, the 
detention section 2, pars intermedia 3, and an extension 4 may be formed as a main part 10 of a 
catheter in one. 

[0026] On the other hand, a connector (not shown) etc. is prepared in a end face of the extension 
section 4, and a peritoneal dialysis system which comes to connect a dialysing fluid bag, an effluent 
bag, etc. by tube is connected to it through this connector etc. 

[0027] Pars intermedia (henceforth the "hypodermically tunnel section") 3 curves in the shape of a 
loop, is formed, and is making a U character configuration (swan neck configuration). And near loop 
top-most vertices, the 2nd cuff 7 is being fixed to the detention section 2 side of the 
hypodermically tunnel section 3 for the 1 st cuff 6 by silicone system adhesives etc., respectively. 
[0028] And the 1 st cuff 6 and 2nd cuff 7 are formed in the shape of a pipe with a nonwoven fabric 
made from dacron, by carrying out suture immobilization of these cuffs 6 and 7 at a body tissue, 
fibroblast which is a body tissue increases in a cuff 6 and 7, and the main part 10 of a catheter is 
detained in a fixed location. 

[0029] Moreover, it is desirable to adhere the marker 12 of the main part 10 of a catheter which 
becomes the detention section 2 at least from a radiopacity material to laying under the ground or 
the inside-and-outside surface. Thereby, a location of the main part 10 of a catheter can be 
checked under radioscopy at the time of catheter transplantation. A configuration of this marker 12 
may be established [ like illustration ] over the hypodermically tunnel section 3 from the detention 
section 2 as a line, and may be established over an overall length of the main part 10 of a catheter. 
Furthermore, it may apply to the hypodermically tunnel section 3 from the detention section 2, a 
position may be made dotted, and you may prepare. As a radiopacity material which constitutes a 
marker 12, a tungsten, a barium sulfate, gold, platinum, or those alloys are mentioned, for example. 
[0030] Moreover, it is possible by preparing two or more fins in the lumen 1 1 of the main part 10 of 
a catheter over the hypodermically tunnel section 3 from the detention section 2 at least to prevent 
that a lumen 1 1 crushes and blockades by the inside of an abdominal wall or intraperitoneal 
intraperitoneal and within an abdominal wall at the time of catheter transplantation and exchange of 
dialysing fluid. 

[0031] Here, although an overall length of the main part 10 of a catheter changes with cases, about 
250-600mm, it is about 350-500mm more preferably about 300-550mm, among these the 
hypodermically tunnel section 3 is about 100-1 50mm. and it is the detention section 2 is about 150- 
200mm, and preferably desirable [ the extension section 4 ] that it is about 100-1 50mm. 
Furthermore, the heights 9 formation section of the detention section 2 is about 110-60mm, and, as 
for the 1st and 2nd cuffs 6 and 7, it is desirable that it is about 5.0-1 5mm. Moreover, protrusion 
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length at the tip 92 of heights is about 2.0-1 0mm preferably about 1.0-20mm. 
[0032] And a bore of the main part 10 of a catheter is about 2.0-3.0mm preferably about 1.0-3.5mm, 
and specifically, thickness of the main part 10 of a catheter is about 2.0-2.5mm preferably about 
1.0-3.0mm in a heavy-gage portion, although only the detention section 2 may form only the heights 
9 formation section of the detention section 2 heavy-gage and the same thickness is sufficient as it 
over an overall length. And height (depth of a slot 23) of the heights 9 formed in the detention 
section 2 is about 1.0-1. 3mm preferably about 0.5-1. 5mm. 

[0033] Moreover, as for the number of heights 9 or slots 23. it is desirable not only four but to be 
three or five or more from one, and for it to be decided in accordance with an outer diameter of the 
main part 10 of a catheter etc., and to set up height of heights 9 according to the number of heights 
9. Furthermore, what is necessary is just to form the connection section 91 if needed with, the 
quality of the material, thickness, etc. which form the main part 10 of a catheter. Moreover, the 
about 6-20 number per number of the fang furrows 23 also by the number of slots 23 of side holes 
22 is about 8-16 preferably. 

[0034] A thing of the intraperitoneal indwelling catheter 1 explained above for which hydrophilization 
processing is performed to an outside surface at least over the hypodermically tunnel section 3 
from the detention section 2 is desirable, and a method of coating hydrophilic polymer, such as Pori 
(2-hydroxyethyl methacrylate), polyhydroxy ethyl acrylate, hydroxypropylcellulose, a methyl-vinyl- 
ether maleic-anhydride copolymer, a polyethylene glycol, polyacrylamide. and a polyvinyl pyrrolidone. 
as such hydrophilization processing is mentioned. 

[0035] Since insertion resistance when inserting a catheter in intraperitoneal can be mitigated and 
time amount of catheter transplant surgery is shortened when such processing is performed, a 
patient s burden is reduced in case a catheter is transplanted to a patient Moreover, damage on 
membrane is lessened more and there is also depressor effect of organization concrescence. 
[0036] Next a condition when transplanting the intraperitoneal indwelling catheter 1 concerning a 
suitable example of this invention to a patient is explained concretely. In addition, drawing 3 is the 
fragmentary sectional view showing the condition of having transplanted an intraperitoneal indwelling 
catheter concerning an example of this invention to a patient's abdominal wall. 
[0037] the hypodermically tunnel section 3 of the intraperitoneal indwelling catheter 1 penetrates 
and transplants an abdominal wall 100. as shown in drawing 3 — having — **** — the lumen 1 1 of 
the main part 10 of a catheter — intraperitoneal — a hypodermically tunnel is formed between 120 
and 110 outside an abdominal wall. It is exchanged in dialysing fluid through this hypodermically 
tunnel, moreover, a tip side of the hypodermically tunnel section 3 formed by curving in the shape of 
a loop — the peritoneum 101 — penetrating — intraperitoneal — it is detained in 120, and a end 
face side of the hypodermically tunnel section 3 penetrated epidermis 105, and has extended to 110 
outside an abdominal wall, and intraperitoneal — a connector is connected to a end face of the 
extension section 4 which a tip of the detention section 2 detained in 120 was located in a pouch of 
Douglas, and extended to 110 outside an abdominal wall. 

[0038] The 1st cuff 6 prepared in the detention section 2 side of the hypodermically tunnel section 
3 is located in a pars basilaris ossis occipitalis of the tunica-muscularis organization 102, and suture 
immobilization is carried out at the peritoneum 101. The main part 10 of a catheter is fixed to an 
abdominal wall 100 by this 1st cuff 6, and the detention section 2 is detained in a fixed location. 
Moreover, this 1 st cuff 6 prevents that dialysing fluid leaks out out of the abdominal cavity 1 20. 
when dialysing fluid is injected into the abdominal cavity 1 20. 

[0039] The 2nd cuff 7 prepared near the loop top-most vertices of the hypodermically tunnel 
section 3 is located in a pars basilaris ossis occipitalis of subcutaneous tissue 104, and suture 
immobilization is carried out at the recti-abdominis fascia 103. Dialysing fluid impregnation and an 
exhaust port are placed upside down, and the hypodermically tunnel section 3 is fixed to a body 
tissue by this 2nd cuff 7. 



[0040] 
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[Example] Hereafter, an example explains this invention still more concretely. 
[0041] (Example 1) The peritoneal lavage dialysis catheter using the thermoplastic fluorine 
' elastomer excellent in the biocompatibility shown in drawing 1 as a catheter material was used. The 
overall length of a catheter is a tubular object with 435mm. a bore [ of 2.5mm ], and an outer 
diameter of 4.7mm, and the endocyst of Rhine of radiopacity is carried out in the thick direction of a 
major axis of the tubular object. One side of a end face was detained in intraperitoneal, and formed 
four slots in the side of 85mm of the tip portion along the direction of a major axis. Furthermore, a 
notes effluent hole with a diameter of 0.5mm sets a predetermined gap to this Mizouchi, and is 
drilled. The 1 st cuff which consists of a dacron nonwoven fabric with a width of face of 1 cm is 
prepared in the periphery of the catheter in the base of an abdominal part, and a catheter is fixed. 
The 2nd becoming cuff from a dacron nonwoven fabric with a width of face of 1cm is prepared in 
the periphery of a catheter, and the end face of another side of a catheter extends outside of the 
body so that the hypodermically tunnel section may be prepared in the direction of catheter pars 
intermedia and a catheter may furthermore be fixed to a recti-abdominis fascia from the 1st cuff. 
The removal method of the residue in the catheter material for raising biocompatibility here is 
explained. After constructing a bridge by carrying out a gamma ray SMrad exposure under 
deoxidation of the catheter which consists of a thermoplastic fluorine elastomer (the Daikin 
Industries, LTD. make, DAIERU thermoplastic T-530), in the mixed solvent which consists of 
acetonitrile-water 1:1 of the amount of 20 times, it flowed back for 4 hours and 70 degrees C of 
vacuum dryings were performed. 67 moremi distilled water performed 121 degrees C and 60-minute 
autoclave processing (AC extract). The count which considers actuation which flows back and 
carries out an after [ a vacuum drying ] AC extract in this 4-hour mixed solvent as one actuation, 
and is shown in a table 1 was performed a total of 13 times, respectively. 
[0042] (Example 1 of a comparison) The sheet with a thickness of 0.2mm was produced for the 
thermoplastic fluorine elastomer (the Daikin Industries, LTD. make, DAIERU thermoplastic T-530) at 
240 degrees C. 

[0043] (Example 2 of a comparison) At 240 degrees C, the sheet with a thickness of 0.2mm was 
produced and the bottom gamma ray of deoxidation 3Mrad exposure of the thermoplastic fluorine 
elastomer (the Daikin Industries, LTD. make, DAIERU thermoplastic T-530) was carried out 
[0044] (Example 3 of a comparison) The sheet with a thickness of 0.2mm was produced for the 
silicone elastomer (Dow Corning make silastic Q7-4750) at 110 degrees C. 
[0045] Fluoride ion concentration was measured with the lanthanum-alizarin complexon 
absorptiometry about the autoclave extract for every count of obtained in evaluation trial 1 example 
1 and the example of a comparison, and the quantum of HF was performed. A result is shown in a 
table 1. 

[0046] When the thing non-constructed a bridge is compared with the thing which performed gamma 
ray bridge formation so that clearly from the result shown in a table 1, what performed gamma ray 
bridge formation is understood that a lot of HF is generating. Whenever the count of washing of 
bridge formation thermoplastic elastomer obtained according to the example 1 concerning the 
washing method of this invention increased, the elution of HF was decreasing and it was set to the 
thing non-constructed a bridge and this level in 13 counts of washing. 

[0047] According to evaluation trial 2 example 1, the elution volume of HF embedded 10mm and 
0.2mm piece in sample phi thickness which were obtained in the bridge formation thermoplasticity 
fluorine elastomer used as the thing non-constructed a bridge and this level and the example 1 of a 
comparison, the example 2 of a comparison, and the example 3 of a comparison mouse 
intraperitoneal, and was searched on the pathology histology target about change of a 
circumference organization 1 2 weeks after. A result is shown in a table 2. Intense peritonitis was 
induced in the example 3 of a comparison. Although just peritonitis was not shown by the example 1 
of a comparison, the Histiocyte infiltration which capsula-fibrosa (capsule) formation is accepted in 
the perimeter of a sample, and serves as an index of inflammation had followed. In the example 2 of 
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a comparison, the same capsule formation and Histiocyte infiltration were accepted in altitude from 
the example 1 of a comparison. It compares with them, and is covered by the cell of the mesothelial 
cell who has covered about [ that capsula^ibrosa formation or Histiocyte infiltration of peritonitis or 
the perimeter of a sample are not induced ], or many intraperitoneal organ surfaces with the 
example 1 , and the height of the biocompatibility of the material was suggested strongly. 
[0048] Improvement in the stress-proof destruction nature by the radiation-induced crosslinking of 
an evaluation trial 3 thermoplasticity fluorine elastomer and an elevated-temperature property is 
shown. 

[0049] The tube of a thermoplastic fluorine elastomer (bore phi2.5mm and outer-diameter 
phi4.7mm), a gamma ray 3Mrad exposure thermoplasticity fluorine elastomer, and silicone was 
curved at 30 degrees, and it was immersed in the 50-degree C iso gin solution in the condition. The 
50th day of immersion and a silicone tube became opaque [ a tube ] with iso gin, and the upheaval 
object was further seen on the tube surface in part. On the other hand, transparency is maintained 
and, as for the gamma irradiation thermoplasticity fluorine elastomer, the drug-induced one-proof of 
this material was shown, moreover, the stress-proof destruction nature according [ although cutting 
of a tube was seen about the gamma ray non-glared thing on the 1st day of immersion, cutting, a 
crack, etc. are not seen about the tube of a gamma ray 3Mrad exposure, but ] to gamma irradiation 
and warming — improvement in the physical properties at the time was checked. 
[0050] 

Table 1 Fluoride ion concentration (ppm) 

example 1 of a comparison Example 2 of a comparison 

Example 1 — • AC extract 0.08 5.55 After [ 4hr washing ] AC 

, extract x 1 1.88 After [ 4hr washing ] AC extract x 3 0.65 After [ 4hr washing ] AC extract x 5 0.33 
After [ 4hr washing ] AC extract x 7 0.25 After [ 4hr washing ] AC extract x 9 0.15 After 4hr 

washing, AC extract x1 1 0.10 It is AC extract x13 after 4hr washing. 0.08 

[0051] (Example 2) It turned out that the same effect is acquired by the small count 

of washing, and time amount by degree of vacuum 76cmHg compared with an example 1 when 1 20 
degrees C of the same processings as an example 1 are performed for 2 hours, after carrying out 
vacuum heating. 
[0052] 

table 2 • Peritonitis SCORE the sample perimeter To a 

sample [ or ] Capsule formation Cell example 1 which has 

permeated - - Mesothelial cell (+) 
Example 1 of a comparison - + Histiocyte (+) 
Example 2 of a comparison - ++ Histiocyte (++) 
Example 3 of a comparison +++ - Histiocyte (+) 
: [0053] 

[Effect of the Invention] There is little deterioration explained above according to drugs etc. by this 
invention like, and improvement in the stress-proof destruction nature by radiation-induced 
crosslinking and an elevated^emperature property and the intraperitoneal indwelling catheter whose 
biocompatibility improved by having washed further are obtained. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1 ] The whole intraperitoneal indwelling catheter side elevation concerning the example of 

this invention. 

[Drawing 2] The A-A line cross section in drawing 1 . 

[ Drawing 3] The fragmentary sectional view showing the condition of having transplanted the 
intraperitoneal indwelling catheter concerning the example of this invention to a patient's abdominal 
wall. 

[Description of Notations] 

1 Intraperitoneal Indwelling Catheter 

2 Detention Section 

3 Hypodermically Tunnel Section 

4 Extension Section 

6 1st Cuff 

7 2nd Cuff 

9 Heights 

10 Main Part of Catheter 

11 Path 

12 Marker 

21 Opening 

22 Side Hole 

23 Slot 

91 Connection Section 

92 Tip of Heights 

100 Abdominal Wall 

101 Peritoneum 

102 Tunica-Muscularis Organization 

103 Recti-Abdominis Fascia 

104 Subcutaneous Tissue 

1 1 0 Outside of Abdominal Wall 
120 Abdominal Cavity 
1 50 Down Growth 
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* NOTICES ♦ 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by connputer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 




[Drawin g 3] 
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